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Abstract 
Background/Purpose: The Children’s Hospital of Philadelphia’s CATIPIHLER program 
provides multidisciplinary support for early assessment and intervention for children who have 
been diagnosed with hearing loss. The program’s goal is to ensure that each child has the best 
chance of on-time development. The purpose of this study is to conduct a process and outcomes 
evaluation to see if the program is meeting the goals that was set at the program’s inception. 
Methods:  A chart review was conducted on patients from 0-18 months that were referred to the 
CATIPIHLER program and ultimately enrolled and those who were referred, but ultimately did 
not enroll in 2008. Within group analyses was also done. Results: The time from hearing loss 
identification to amplification was not significantly different among the groups. In the 
Speech/Language component, the majority of patients were developmentally on time in testing. 
For early intervention, the robustly involved group was significantly more likely to be in enrolled 
in a program; however they were not more likely than the other groups to receive hearing loss-
appropriate services. Conclusions/Recommendations: The CATIPIHLER program is effective 
in ensuring that patients are enrolled in early intervention services. However, the program does 
not increase a participant’s chances of receiving appropriate early intervention services for 
children with hearing loss. Some recommendations include more consistent recording for 
information for evaluation purposes and developing a mechanism of contacting early 
intervention programs to ensure what type of services the patient is getting and the 
appropriateness of such services. 
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Introduction 
Overview of CATIPIHLER 
In 2006, the Center for Childhood Communication (CCC) at the Children’s Hospital of 
Philadelphia (CHOP) established an interdisciplinary program called CHOP’s Assessment and 
Treatment Implementation Program for Infants and toddlers with Hearing Loss – Enhancing 
(Re)habilitation (CATIPIHLER).  The program provides family-centered multidisciplinary 
support for early assessment and intervention for children who have been diagnosed with hearing 
loss. The program’s goal is to ensure that each child has the best chance developing at rates 
similar to hearing peers. To help a child meet this goal, the program provides support such as 
helping the child obtain hearing aids and to provide assistance in obtaining early intervention 
services such as speech pathology and sessions with a teacher of the deaf. The primary focus of 
the program, however, is communication development from birth to five years old.  Members of 
the team include audiologists, speech-language pathologists, educators and a mental health 
professional.  Services include audiological evaluation and habilitation, speech/language 
assessment and training, educator guidance for parents about communication and educational 
options and their child’s legal rights for early intervention and state and county specific services. 
Families meet with a mental health professional to evaluate the family and child’s adjustment to 
hearing loss and share ways families can promote the child’s healthy social, cognitive, and 
emotional development The CCC also refers the children to additional medical specialties if 
necessary and holds community events that promote awareness of hearing loss. Families who use 
CHOP’s audiological services are given the option to enroll their child in the CATIPIHLER 
program.  
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Hearing Loss and its Impact on Childhood Development  
Hearing loss, if not identified early, can lead to delays in language, social, and behavioral 
development and academic performance (Yoshinaga-Itano et al, 1998) (CDC, 2003). These 
developmental delays are typically attributed to the child not understanding the spoken language 
of the parent and the parent’s lack of knowledge and experience with effective communication 
methods with deaf or hard of hearing children (sign or spoken language). Therefore essential 
access to language at an early age is limited (Marschark, 2001). This can retard a child’s reading 
achievement. The lack of reading skills greatly undermines the general academic skills of the 
student (Yoshinaga-Itano et al, 1998) (CDC, 2003). Correction of delays in language 
development in later years is very rare. These delays can also result in social-emotional and 
intellectual development delays. These combined delays can reduce the quality of life not only 
for that person but also for his or her family (Jackson and Turnbull, 2004). Yoshinaga-Itano and 
colleagues (1998) found that early intervention with children who have a hearing loss results in 
better language development outcomes.  Those whose hearing loss was identified before six 
months of age had better language scores than those whose loss was identified after six months 
of age (Yoshinaga-Itano et al, 1998). Moeller's (2000) study found that the earlier that hearing 
loss was identified and that intervention took place, the better children performed on verbal 
reasoning skill tests, replicating the results of Yoshinaga-Itano and colleagues.  However, the 
study used the cutoff for early intervention at twelve months of age instead of six (Moeller, 
2000). The importance of early intervention and its associated programs has received much 
attention over the years. As a matter of fact, the topic receives attention in Healthy People 2010. 
Goal 28-11 of Healthy People 2010 is to increase the amount of children receiving early 
intervention by the age of six months (CDC, n.d.). 
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Importance of universal newborn hearing screening in relation to CATIPIHLER 
Universal newborn hearing screening (UNHS), which became widespread in the United 
States in the early 1990s, is important to early intervention because it screens for the possibility 
of hearing loss at birth, which can result in earlier identification of hearing loss and thus earlier 
enrollment into CATIPIHLER-like programs. Tools used in the newborn hearing screening 
process include auditory brainstem response (ABR), otoacoustic emissions (OAEs), and 
automated ABR (AABR) testing. Screening positive for a hearing loss will result in referral to an 
audiologist for a diagnosis. The ability to identify children with potential hearing loss helps to 
promote earlier intervention services (Yoshinaga-Itano, 2001) (De Michele & Ruth, 2008). 
Today, most states require infants to undergo universal newborn hearing screening at birth 
(Yoshinaga-Itano, 2001). While UNHS has been a powerful tool for screening hearing loss, it is 
far from reaching its maximum potential.  Some limitations include:  lack of resources and 
technology for screening hearing loss; the high amount of false-positives that result from errors 
during the screening; and the number of children identified as having hearing loss lost to 
audiological follow-up. While the UNHS paves the way for the child to be identified and receive 
intervention services early, there are no legal requirements for early intervention services and 
therefore too many children are lost to follow up (Montoya, 2007).  
Early Intervention and its Support Programs 
One issue in treating the deaf and hard of hearing children is that practitioners tend to use 
single-faceted solutions such as outfitting the child with a hearing aid even though hearing loss is 
a multifaceted issue that requires a multidisciplinary support and approach (Boothroyd, 2000). 
The Individuals with Disabilities Education Act (IDEA), particularly Part C, requires that people 
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with disabilities such as the deaf and hard of hearing receive age-appropriate early intervention 
that are multidisciplinary and family-oriented (ASHA, 2008). Intervention should be 
individualized to the child, taking into account the situation, needs, and capacity of the child 
(Marschark, 2001). Programs should be family-oriented because studies have shown that family 
support of deaf or hard of hearing children is essential to ensure positive language outcome. 
Therefore, vital support from families should begin as soon as the hearing loss is identified. 
Moeller found that verbal reasoning skill tests indicated that children with strong parental 
support tended to have better verbal outcomes than those with weak parental support. Families 
who are more involved in early intervention processes are able to better communicate with their 
child and help them to advance linguistically (Moeller, 2000). 
  Multidisciplinary programs ideally provide continual and overlapping support to children 
and families to help the child reach his or her full developmental potential. The members of the 
program should be knowledgeable with child development fundamentals, early intervention of 
children who are deaf and hard of hearing, family dynamics, and community resources (ASHA, 
2008).  Multidisciplinary support programs should involve pediatricians, family physicians, 
otolaryngologists  (ENTs), audiologists, speech-language pathologists, educators and mental 
health professionals (ASHA, 2008) (Danhauer & Johnson, 2006). ENTs are particularly 
important to multidisciplinary programs because one of their areas of expertise is the ear and the 
body’s systems involved with hearing. ENTs can refer their children for audiological follow-up 
and possible aural habilitation services to maximize the child’s auditory capacity. This can be 
done by outfitting the child with hearing aid(s) depending on the degree of hearing loss 
(Boorthroyd, 2003) (Danhauer & Johnson, 2006). If the child has severe to profound hearing loss 
and does not receive any benefit from hearing aid(s), he or she may be a candidate for a cochlear 
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implant and can be referred for further evaluation (USDA, 2009). Speech-language pathologists 
provide language habilitation for the deaf or hard of hearing individual. The speech-language 
pathologist helps the child to develop skills related to talking, listening, reading, and writing 
(CHSC, 2009). Most educators of deaf and hard of hearing children are teachers certified for 
both regular education and trained and certified at the master’s level in “Deaf Education.”  Also 
known as “hearing support teachers,” they have expertise in issues related to hearing loss such as 
sign language, auditory habilitation, speech and language habilitation, behavioral development, 
classroom accommodations and technology, academic supports and techniques effective for 
learners with hearing loss. They also provide staff training and monitoring of accommodations 
for the deaf or hard of hearing learner (Arehart & Yoshinaga-Itano, 1999). Mental health 
professionals play in important role in the multidisciplinary program approach by providing 
support to parents who have just found out that their child has a hearing loss. This revelation is 
not easy on the parents as they may have feelings of grief and may be upset that their child is no 
longer "perfect."  Moreover, the professionals provide guidance to parents about how to make 
healthy adjustments to the child’s hearing loss and about how to promote typical social, 
emotional, and behavioral development that may otherwise be difficult for the deaf or hard of 
hearing child to achieve with such interventions. Most importantly, the professionals promote the 
parents’ self-confidence in their abilities to make for their child decisions to raise them 
(Boothroyd, 2003). 
 
Specific Aims 
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For quality improvement of its clinical operations, a process and outcomes-oriented 
evaluation was done using aggregate data of children of 0-18 months with permanent hearing 
loss who were referred to the CATIPIHLER Program and enrolled between January 1, 2008 to 
December 31, 2008 and comparing them to children, 0-18 months, with permanent hearing loss 
who were referred to the CATIPIHLER Program between January 1, 2008 to December 31, 
2008, but ultimately did not enroll. Subjects referred but not enrolled in 2007 were also included 
as long as they were less than 18 months of age as of January 1, 2008. Those who were enrolled 
were assigned to one of groups: the minimally involved and robustly involved. A comparison of 
the process and outcomes measures of these two larger groups and among all three groups (not 
enrolled, minimally involved, and robustly involved) will determine whether the CATIPIHLER 
program is meeting its objectives.   
 
Hypothesis:  
 
Children who robustly participated in the CATIPIHLER program per the recommended protocol 
for participation have better process and outcome measures than those who are not enrolled in 
the program and those who minimally participate in the CATIPIHLER Program. 
 
SPECIFIC AIMS are to: 
 
• Conduct a process evaluation which will evaluate daily operations of the CATIPIHLER 
program 
• Conduct an outcomes evaluation to determine if children in the CATIPIHLER program 
have better outcomes than those who are not enrolled in the program 
• Assess any differences in outcome when children robustly participate in the program 
versus those who participate minimally in the CATIPIHLER Program 
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 Research Design and Methods 
 
Overview of the study design: 
 
A retrospective chart review was done that looked at audiological, speech-language pathology, 
and education outcome measurements in 71 children who were enrolled in the CATIPIHLER 
program and in 27 children who were referred to but not enrolled in the CATIPIHLER program, 
as described above. 
 
Subjects: 
 
• Sample Definition:  Male and female children of 0-18 months who were referred to the 
CATIPIHLER Program and enrolled from January 1, 2008 to December 31, 2008. This 
group was divided into two groups: “minimally involved” and “robustly involved” based 
on the frequency that the child and family came in for CATIPIHLER appointments 
during the study period. The “robustness” of each child in the study was computed. Those 
with a robustness level of less than 0.500 were classified as being minimally involved 
whereas those with a robustness level of greater than 0.500 were classified as being 
robustly involved. This CATIPIHLER group and subgroups were compared to a control 
that was defined as male and female children of 0-18 months who were referred to the 
CATIPIHLER program from 2007, provided that they were 0-18 months as of January 1, 
2008 to December 31, 2008, but ultimately did not enroll. 
• Exclusion Criteria: There were none as long as children meet the above eligibility 
requirements. 
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• Sample size, sample size justification: A review of the CATIPIHLER program 
datasheet identified 71 male and female children who met the eligibility requirements of 
the study group. Of these, 43 male and female children were deemed to be “minimally 
involved” whereas 28 were deemed to be “robustly involved.” 27 male and female 
children were identified who met the eligibility requirements of the control group. Given 
the small group sizes and to maximize the robustness of statistical analyses all patients 
who met sample criteria were identified and included in the study.  
 
Study Variables and Methods of Data Collection 
 
The following is a sample of variables included in the data sheet: 
 
General Demographics 
 
- Gender 
o Assess the population by gender to determine if either gender was 
overrepresented. 
o This is an important measure that will enable the CATIPIHLER team to get a 
better idea of the population that they are serving. 
- Race 
o Assess the population by race to determine if any such race was overrepresented. 
o This is an important measure that will enable the CATIPIHLER team to get a 
better idea of the population that they are serving. 
- State 
o Assess the population by state to see if any such state was overrepresented 
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o This is an important measure that will enable the CATIPIHLER team to get a 
better idea of the population that they are serving. 
- Other health conditions (such as genetic syndromes [syndromic], craniofacial anomalies, 
ototoxic acquired hearing loss due to toxic medicine, etc.) 
o Assess the number of children that were enrolled in the CATIPIHLER program 
with other health issues besides hearing loss. The presence of additional 
conditions may impact outcomes for these children due to additional strains on the 
family and additional, often significant challenges for the child to overcome 
besides those caused by hearing loss alone. 
o This is an important measure that will enable the CATIPIHLER team to get a 
better idea of the population that they are serving. 
 
Audiological Demographics 
‐ Unilateral or bilateral hearing loss 
o Assess the breakdown of children to see if there was an overrepresentation of this 
hearing status than the other. 
o Lieu’s meta-analyses studies involving children with unilateral hearing loss 
(2004) indicated the need to track outcomes for unilateral hearing loss specifically 
and not to overlook these children due to having one ear with normal hearing loss. 
‐ Date/Age of hearing loss identification 
o Used to calculate the duration from identification of hearing loss to amplification 
(outcome measure). 
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‐ Severity of right and left ear hearing loss (mild, mild-sloping, moderate, moderate-
sloping, severe, severe-sloping, profound) 
o This is an important measure that will enable the CATIPIHLER team to get a 
better idea of the population that they are serving. 
 
Audiological Outcomes 
‐ Age at initial amplification (months) 
‐ Required for calculation of an outcome/measurement variable of duration from time of 
identification to amplification. 
‐ Time to amplification (months)  
o Outcome measurement. 
‐ Number of audiology appointments attended between January 1, 2008 and December 31, 
2009 
o Required to calculate robustness, an outcome measurement. 
‐ Robustness of participation in audiology component (number of appointments attended 
divided by number of months enrolled). 
o Outcome measure 
 
Speech-Language Pathology Demographics 
‐ Communication philosophy (spoken language, sign, total communication etc.) 
o Assess the population by philosophy to determine if parents made a clear decision 
which is critical and time sensitive for their child’s development. 
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Speech-Language Pathology Outcomes 
‐ Preschool Language Scale Test data 
o Participant’s language development on time (as compared to typical peers without 
hearing loss) 
 Assess what portion of program patients has typical speech and language 
development.  
‐ Number of speech-language pathology appointments between January 1, 2008 and 
December 31, 2009 
o Required to calculate appointment robustness (outcome measure). 
‐ Robustness of speech-language pathology component participation 
o Outcome measure 
 
Family Wellness Outcomes 
‐ Number of family wellness appointments (adjustment to hearing loss, behavioral 
exceeding hearing loss adjustment, Pre-Kindergarten Social, Emotional and Behavioral 
Check up, Contact with CI Social Worker) 
o Required to calculate appointment robustness (outcome measure). 
‐ Robustness of family wellness component participation 
o Outcome measurement 
 
Educational Outcomes 
‐ Number of contacts with CATIPIHLER Educational Consultants (telephone, face to face, 
workshop) 
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o Required to calculate appointment robustness (outcome measure). 
‐ Robustness  of educational consultation component participation  
o Outcome measure 
 
Process and Outcome Measurements: 
1. Number of appointments in the Center of Childhood Communication (CCC)  
a. Audiology, speech-language pathology, family wellness, educational consult 
b. Since all study patients will have been enrolled in CATIPIHLER for different 
durations, “robustness” of program participation was reported by dividing the 
number of CATIPIHLER appointments completed by the number of months that 
the children were enrolled in the CATIPIHLER program. For example, a patient 
that was robustly involved with a robustness level of 0.8364 had 9 audiology 
appointments, 2 Speech-Language Pathology appointments, 1 FWP appointment, 
and 3 educational consults over a period of 1 year, 5 months, 21 days since 
referral. A patient that was minimally involved with a robustness level of 0.1145 
had 1 audiology appointment, 0 Speech-Language Pathology appointments, 0 
FWP appointments, and 0 educational consults over a period of 1 year, 5 months, 
7 days since referral. 
2. Time from referral to first appointment/contact with each program component 
a. Speech-language pathology, family wellness, educational consult 
3. Duration between age (in months) at recommendation of amplification to age first fitting 
of amplification. 
16 
 
4. The average number of hours the child used their hearing aids per day (data is reported 
passively by child’s hearing aid electronically to audiologist who records this information 
in child’s medical record).  
5. Comparing speech-language data for all groups to typical speech and language 
development for a child without hearing loss at the same age.   
6. Early intervention program status 
a. Are the children receiving early intervention services? 
b. Are the children receiving early intervention services from a program specializing 
in the Deaf and hard of hearing children? 
c. Are services being provided by a certified teacher of the Deaf? 
d. Are services being provided by a Speech-Language Pathology? 
 
A review of the records in the following CCC databases: 
• CATIPIHLER Database 
• Baby Bank Database 
• Family Wellness program adjustment to hearing loss group appointments database 
• Family Wellness program adjustment to hearing loss individual appointments database 
• Patient records through EPIC (audiology, educator, some speech-language pathology 
info) 
• Patient records through CSH Medical Records (speech-language pathology, some family 
wellness and some educational info) 
• Speech-language pathology documentation on shared drive 
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was conducted for all of the study patients that met the patient selection criterion.  
 
All chart reviews and recording of data were recorded on CHOP computers only. All variables 
necessary for this project were be recorded onto an excel data collection sheet.  
 
Theoretical Framework or Justification for Study 
 
There are the extremely limited resources and time of the staff of the CCC towards the 
CATIPIHLER program.  As a result, it is prudent to evaluate this program to see if it is meeting 
its original objectives. For quality improvement of its clinical operations, the team will look at 
specific process and outcome measures using aggregate data of children enrolled and not 
enrolled in the program. The purpose of clinical quality improvement assessment, also known as 
continuous quality improvement (CQI) assessment is to explore processes that occur within an 
entity and to see where the program stands on in meeting the expectations of the target 
population (Shortell, Bennett, and Byck, 1998). This assessment is justified because families 
help fund such programs by paying for some its services while donations and grants pay for the 
remainder of the program. Refunding is dependent on whether or not the program is helping 
program patients as intended. Moreover, outcomes measurements become important when the 
program is applying for grants. Not only can outcomes help to improve services, but it can also 
help to streamline program costs (Sederer, Dickey, and Eisen, 1997). This setting involves 
looking at outcomes related to results of treatments and efforts done by an entity. For this type of 
assessment, people who are knowledgeable in statistics spearhead the effort, and the results that 
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they find can be disseminated to key players within an entity so that suggestions for 
improvement can be made.  
While CQI assessments are mostly done in a hospital inpatient setting, it is also used in 
an outpatient setting to improve the services that are offered (Shortell, Bennett, and Byck, 1998). 
There are many domains in the framework of assessing early intervention programs that are 
family-centered, but the most relevant domain to the outcomes assessment of the CATIPIHLER 
program given the time constraints of this project is assessing the effect that an early intervention 
program has on the child’s development. One question within the domain that can be answered 
by quantitative outcome measurements, which this project will utilize, is whether the 
intervention program itself is contributing to the normal development of the child (Bailey et al., 
1998). For the assessment itself, an assessment guideline has been proposed by Sederer and 
Colleagues. For an assessment to be sound for an entity, the assessment should be clinically 
applicable, responsive to change, and culturally sensitive.  The assessment should also have a 
low burden and cost, center on the patient, be integrated within the entity’s standard operating 
procedure, and meet the necessities of children, the community, and funders (Sederer, Dickey, 
and Eisen, 1997). While many formal outcome measurement tools exist that are utilized for 
assessment purposes, the time constraints and the pilot scope of the project necessitates that 
informal outcomes involving relevant data points in early intervention of the deaf and hard of 
hearing will be used (Sederer, Dickey, and Eisen, 1997). 
 
Institutional Review Board considerations 
 
Given that clinical quality improvement projects undertaken at CHOP are exempt from 
the IRB process, Drexel’s IRB only required a letter of determination which was subsequently 
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approved. No consent forms were required since this was a chart review that was done in 
accordance with HIPAA and privacy regulations and the data is presented in aggregates only. 
Despite the data being present in aggregates, such an evaluation of a program could indirectly 
affect program participants negatively. One such example is potential adjustments or curtailing 
of program components if preliminary data is found not to be meeting the goals set by the 
program. This would impact both existing and future participants. This evaluation could also 
impact the participants if the results were disseminated to the parents and decided that their child 
should no longer be enrolled in the program. 
 
Data Analysis 
 
Descriptive statistics were done to obtain information and frequencies of demographic 
characteristics of the children in both the enrolled and non-enrolled groups. In addition, further 
analyses were done for those enrolled subgroups who were minimally and robustly involved in 
program components. This was also done to obtain information and frequencies of variables in 
the audiology, speech-language pathology, family wellness, and educational consult components 
of the CATIPIHLER program. To quantify the outcome measure and compare measures between 
the two primary groups and three subgroups, descriptive statistics analyses such as cross-tabs and 
chi-square tests were done. To see if children that are enrolled in the CATIPIHLER program had 
higher appointment robust levels, the mean robust level for each specialty in the CATIPIHLER 
program were determined for the primary and sub groups and compared using a Mann-Whitney 
and Kruskal-Wallis nonparametric test, respectively, as the data was skewed. To determine if 
children that are enrolled in the CATIPIHLER program have shorter duration between hearing 
loss identification and amplification, the mean duration was determined for both groups and 
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compared using a Mann-Whitney nonparametric test. To determine whether more children 
enrolled in the CATIPIHLER program are enrolled in early intervention education programs, a 
chi-square test was done. In looking at Speech-Language Pathology data, descriptive statistics 
analysis along with chi-square tests was done to see the proportion of children enrolled in the 
program were developing on time in regards to language. SPSS 18 was used to conduct all data 
analyses.  
 
Results 
 
Demographics 
 
Subject Enrollment 
 
Enrollment   Frequency (Percent) 
 Enrolled   71 (72.4) 
  Minimally Involved 43 (39.4) 
  Robustly Involved 28 (60.6) 
 Not Enrolled  27 (27.6) 
 Total  98 (100) 
    
 
Table 1 
 
Basic Demographics 
 
  Not Enrolled Enrolled Min. 
Involved 
Rob. 
Involved 
Age (months)  25.66 24.98 26.00 23.43 
Sex      
 Male 15 (55.6) 43 (60.6) 25 (58.1) 18 (64.3) 
 Female 12 (44.4) 28 (39.4) 18 (43.1) 10 (35.7) 
 Total 27 (100) 71 (100) 43 (100) 28 (100) 
      
Race Caucasian 17 (63.0) 48 (67.6) 26 (60.5) 22 (78.6) 
 African  
American 
6 (27.2) 18 (25.4) 14 (32.6) 4 (14.3) 
 Asian 2 (7.4) 2 (2.8) 2 (4.1) 0 (0) 
 Other 2 (7.4) 3 (4.2) 1 (2.3) 2 (7.1) 
 Total 27 (100) 71 (100) 43 (100) 28 (100) 
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Ethnicity Hispanic 2 (7.4) 3 (4.2) 2 (4.7) 1 (3.6) 
 Not Hispanic 25 (92.6) 68 (95.8) 41 (95.3) 27 (96.4) 
 Total 27 (100) 71 (100) 43 (100) 28 (100) 
      
Language English 25 (92.6) 69 (97.2) 42 (97.7) 27 (96.4) 
 Spanish 2 (7.4) 0 (0) 0 (0) 0 (0) 
 Total 
Communication
0 (0) 1 (1.4) 1 (2.3) 0 (0) 
 Other 0 (0) 1 (1.4) 0 (0) 1 (3.6) 
 Total 27 (100) 71 (100) 43 (100) 28 (100) 
      
Primary 
Caretaker 
Mother and 
Father 
20 (79.1) 64 (90.1) 37 (62.8) 27 (39.3) 
 Mother 7 (25.9) 7 (9.9) 6 (14) 1 (3.6) 
 Total 27 (100) 71 (100) 43 (100) 28 (100) 
      
Health 
Conditions 
     
(Specific) Syndromic 
(Genetic) 
2 (22.2) 16 (42.1) 10 (37) 6 (54.5) 
 Ototoxic 0 (0) 1 (2.6) 1 (3.7) 0 (0) 
 Cerebral Palsy 1 (11.1) 0 (0) 0 (0) 0 (0) 
 Multiple 2 (22.2) 10 (26.3) 6 (22) 4 (36.4) 
 Craniofacial 
Abnormalities 
2 (22.2) 10 (26.3) 9 (33.3) 1 (.1) 
 General Health 
Condition 
2 (22.2) 1 (2.6) 1 (3.7) 0 (0) 
 Total 27 (100) 71 (100) 43 (100) 28 (100) 
      
Health 
Conditions 
     
(General) Yes 9 (33.3) 38 (53.5) 27 (62.8) 11 (39.3) 
 No 18 (66.7) 33 (46.5) 16 (37.2) 17 (60.7) 
 Total 27 (100) 71 (100) 43 (100) 28 (100) 
      
Parental      
Communication Auditory-Oral 8 (66.7) 59 (86.8) 35 (87.5) 24 (87.5) 
Choice Sign 2 (16.7) 1 (1.5) 1 (1.5) 0 (0) 
 Total 
Communication
2 (16.7) 8 (11.8) 4 (10) 4 (14.3) 
 Total 27 (100) 71 (100) 43 (100) 28 (100) 
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Table 2 
 
The average age of referral for those who enrolled in the program was 7 months whereas 
the average age at program referral for non-enrollees was 6.1 months. In respect to the minimally 
and robustly involved participation enrollees, the average age of referral was 7.7 and 5.9 months 
respectively. The majority of both enrolled and non-enrolled children were males at 60.6 % and 
55.6 % respectively. The difference between the enrollees and non-enrollees was not significant 
(chi square X 2 [1, N=98] = 0.203, p = 0.652).  Within the enrolled children, 58.1 % and 64.3 % 
were male for the minimally and robustly involved patients respectively. The difference was also 
not significant (chi square X 2 [2, N=98] = 0.468, p = 0.792).  The two most prevalent races of 
both enrolled children were Caucasian and African-American at 67.5 % and 25.4 %. The same 
was true for the non-enrolled children with 63% and 22.2%. This trend is consistent in those who 
participated minimally (60.5% and 32.6%) and participated robustly (78.6% and 14.3%). The far 
majority of the both enrolled and non-enrolled children were non-Hispanic (95.8% and 92.6%). 
This was also consistent in both of the minimally and robustly involved participation enrollees 
(95.3% and 96.4%).The high majority of the both enrolled and non-enrolled children spoke 
English in the household (97.2% and 92.6%). This was also consistent in both of the minimally 
and robustly involved participation enrollees (97.7% and 96.4%). The primary caretaker(s) for 
the majority of patients enrolled and not enrolled in the CATIPHILER program was the mother 
and father (90.1% and 74.1%). These findings were also consistent with the minimally and 
robustly involved patients enrolled in the program (86.0% and 96.4%).  
A little over half of the enrolled patients had additional health conditions (53.5%) 
whereas only a third of the non-enrolled patients had some other health conditions (33.3%). 
However, the difference was not significant (chi square X 2 [1, N=98] = 3.194, p = 0.074).   
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When looking at robustness levels of program participation, the majority of the minimally 
involved patients had other health conditions (62.8%) whereas the minority of robustly involved 
patients did (39.3%). Taking these two groups in account with the non-enrolled (33.3%), the 
difference was significant (chi square X 2 [2, N=98] = 6.948, p = 0.031). More specifically, 
within the enrolled group, the majority of patients had a genetic syndrome (42.1%). Within the 
non-enrolled group, there were no clear majorities with 22% having a genetic syndrome, 22% 
having multiple disabilities, 22% having a craniofacial abnormality, and 22% having general 
health impairment. Within the minimally involved patients, most had a genetic syndrome or 
craniofacial abnormalities (37% and 33%). Within the robustly involved patients, a little more 
than half were syndromic (54.5%).  
The majority of patients enrolled in the program had a parental communication choice 
determined were auditory-oral (86.8%). Similarly, 66.7% of those not enrolled in the program 
that had a parental communication choice that was determined were auditory-oral. The 
difference was significant (chi square X 2 [2, N=80] = 6.969, p = 0.031). The majority of both 
minimally involved and robustly involved patients among the enrolled patients had a parental 
communication choice of auditory-oral (87.5% and 85.7%). The difference of all three groups 
were not significant (chi square X 2 [4, N=80] = 7.492, p = 0.112).    
 
Geographical Demographics 
State Pennsylvania 21 (77.8) 51 (71.8) 33 (76.7) 18 (64.3) 
 New Jersey 6 (22.2) 20 (28.2) 10 (23.3) 10 (35.7) 
 Total 27 (100) 71 (100) 43 (100) 28 (100) 
      
County Philadelphia 6 (22.2) 20 (28.2) 12 (27.9) 8 (28.6) 
 
 
Chester 6 (22.2) 7 (9.9) 4 (9.3) 3 (10.7) 
 Delaware 1 (3.7) 7 (9.9) 7 (16.3) 0 (0) 
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 Montgomery 5 (18.5) 6 (8.5) 4 (9.3) 2 (4.7) 
 Bucks 3 (11.1) 5 (7.0) 2 (7.1) 3 (10.7) 
 PA (other) 0 (0) 6 (8.5) 4 (9.3) 2 (7.1) 
 NJ 6 (22.2) 20 (28.2) 10 (22.2) 10 (23.3) 
 Total 27 (100) 71 (100) 43 (100) 28 (100) 
 
Table 3 
 
All of the enrolled and non-enrolled children were from Pennsylvania and New Jersey; 
however, the majority of patients in both groups were from Pennsylvania (71.8% and 77.8%). 
The difference was not significant (chi square X 2 [2, N=98] = 0.355, p = 0.551).  This finding 
was consistent in the minimally and robustly involved participation groups of the enrolled group 
with 76.7% and 64.3% from Pennsylvania. The difference was also not significant (chi square X 
2 [1, N=98] = 0.355, p = 0.426).  The majority of those from Pennsylvania that were enrolled in 
the CATIPIHLER program came from Philadelphia County (39.2%). These distributions of 
those from Pennsylvania that were not enrolled were more equally distributed with people 
coming mostly from Philadelphia, Chester, and Montgomery counties (28.6%, 28.6%, and 
23.8%). In the minimally and robustly involved patients in the enrolled group, 36.4% and 44.4 
%, respectively, of the patients from Pennsylvania were from Philadelphia County.  
 
 
 
Figure 1: Geographical Distribution of Non-enrolled Patients Patients that did not enroll in the 
CATIPIHLER program tended to be clustered in the various counties surrounding Philadelphia 
and in New Jersey. There was, however, a very small amount of patients clustered in the city of 
Philadelphia. 
 
 
 
Figure 2: Geographical Distribution of Enrolled Patients Patients that enrolled in the 
CATIPIHLER program had a wider geographical distribution area than those who were not 
enrolled. However, a significant amount of patients were clustered in the city of Philadelphia. 
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Figure 3: Geographical Distribution of Minimally-involved enrolled Patients Patients that 
enrolled in the CATIPIHLER program, but were minimally involved tended to be clustered in 
the various counties surrounding Philadelphia, central Pennsylvania and in New Jersey. There 
was, however, a modest cluster of patients clustered from city of Philadelphia. 
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Figure 4: Geographical Distribution of Robustly involved enrolled Patients Patients that 
enrolled in the CATIPIHLER program, but were minimally involved tended to be clustered in 
the various counties surrounding Philadelphia, central Pennsylvania and in New Jersey. The 
geographical distribution is comparable to that of the minimally involved patients. There was, 
however, a very small amount of patients clustered in the city of Philadelphia. 
  
Figure 5: Hearing Loss Type The majority of both enrolled and non-enrolled patients had a 
sensorineural hearing loss rather than a conductive or mixed hearing loss (72.9% and 88.9%). 
The difference was not significant (chi square X 2 [3, N=97] =5.113, p = 0.164). 
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Figure 6: Hearing Loss Type among Enrolled Within the enrolled group, the majority of both 
minimally and robustly involved patients had a sensorineural hearing loss (71.4% and 75.0%) 
The difference was also not significant (chi square X 2 [6, N=97] =7.626, p = 0.267).  
 
 
Figure 7: Unilateral vs. Bilateral The majority of both enrolled and non-enrolled patients had a 
bilateral hearing loss (80.3% and 63%). The difference was not significant (chi square X 2 [1, 
N=98] =3.173, p = 0.075).  
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 Figure 8: Unilateral vs. Bilateral among Enrolled Within the enrolled group, the majority of 
both minimally and robustly involved patients had a bilateral hearing loss (69.8% and 96.4%) 
and the difference was  significant (chi square X 2 [2, N=98] =9.691, p = 0.008). 
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Figure 9: The three most prevalent degrees of right ear hearing loss in the enrolled patients in 
order were moderate, mild sloping, and mild (22.5%, 16.9%, and 15.5%). For the non-enrolled 
patients the two most prevalent degrees were normal and moderate (25.9% and 22.2%). 
 
 
 Figure 10: Degree of Hearing Loss- Right Ear among Enrolled Among the enrolled patients, 
the three most frequent degrees of right hearing loss among the minimally involved patients were 
mild, moderate, and severe (18.6%, 18.6%, and 14.0%). Among the robustly involved patients, 
the three most frequent were moderate, moderate sloping, and mild sloping (28.6%, 25.0%, and 
21.4%).  
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 Figure 11: Degree of Hearing Loss- Left Ear The degrees of left ear hearing loss in the enrolled 
patients were almost evenly divided among mild sloping, mild, moderate, moderate sloping, and 
severe (16.9%, 15.5%, 15.5%, 15.5%, and 14.1%).  
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Figure 12: Degree of Hearing Loss- Left Ear among Enrolled For the non-enrolled patients the 
most prevalent degree of hearing loss was moderate (22.2%) while all the other levels were 
represented equally (each with 11.1%). The degrees of left ear hearing loss among the minimally 
involved patients of  the enrolled patients were almost evenly divided among normal, mild,  mild 
sloping, mild, moderate, moderate sloping, and severe (14.0%, 16.3%, 14.0%, 11.6%, 11.6%, 
16.3%). Among the robustly involved patients, the three were mild sloping, moderate, and 
moderate sloping (21.4%, 21.4%, 21.4%). 
 
Audiological Outcomes 
 
Figure 13: FM Possession A little over half of the patients enrolled in the program use an FM 
(54.9%) while only a small proportion of the patients not enrolled use an FM (11.1%). The 
difference of FM use was significant (chi square X 2 [1, N=98] = 15.336, p = 0.00). 
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Figure 14: FM Possession among Enrolled Within the patients enrolled, just under half of the 
minimally involved patients use an FM (48.8%) whereas a majority (64.3%) of the robustly 
involved patients used an FM. When compared against the non-enrollees, the difference was 
significant (chi square X 2 [2, N=98] = 16.989, p = 0.00).  
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Figure 15: Hearing Aid(s) Possession The majority of the patients enrolled in the program use 
one or more hearing aids (71.8%) whereas only a little over half of the patients not enrolled used 
a hearing aid (51.9%). The difference for hearing aid use was not significant (chi square X 2 [1, 
N=98] = 3.496, p = 0.062).  
 
Figure 16: Hearing Aid(s) Possession among Enrolled Within the patients enrolled, the majority 
of the minimally involved patients used a hearing aid (60.5%) whereas a vast majority (89.3%) 
of the robustly involved patients used a hearing aid. When compared against the non-enrollees, 
the difference for hearing aid use was significant (chi square X 2 [2, N=98] = 9.803, p = 0.007).    
 
The average age of hearing loss identification in the enrolled patients was 4.9 months and 
3.9 for the non-enrolled patients. The difference, however, was not significant (Mann-Whitney U 
Test, z=-1.018 p=0.155, one-tailed). The average age of hearing loss identification among the 
minimally involved patients of the enrolled group was 5.3 months and 4.2 for the robustly 
involved patients. These differences when compared against each other and the non-enrollees 
was not significant (Kruskal Wallis X 2 [2, N=98] = 1.486, p = 0.476).   The average age of initial 
amplification among the enrolled patients was 7.5 months and 7.7 for the non-enrolled patients. 
The difference between the two was not significant (Mann-Whitney U Test, z=-0.126, p=0.45, 
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one-tailed). The average age of initial amplification among the minimally involved patients of 
the enrolled group was 9 months and 5.8 for the robustly involved patients. These differences 
when compared against each other and the non-enrollees was not significant (Kruskal Wallis X 2 
[2, N=66] = 4.777, p = 0.0692).  
 
Figure 17: Time to Amplification The time to amplification in the enrolled patients was 1.98 
months and 4.02 for the non-enrolled patients. The difference between the two was not 
significant (Mann-Whitney U Test, z=-0.44, p=0.33, one-tailed).  
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Figure 18: Time to Amplification among enrolled The time to amplification among the 
minimally involved group was 2.40 and 1.5 for the robustly involved group. When comparing 
the two to the non-enrolled group, the difference was not significant (Kruskal Wallis X 2 [2, 
N=65] = 2.626, p = 0.269).  
 
The average age of initial amplification among the minimally involved patients of the 
enrolled group was 4.4 months and 2.4 for the robustly involved patients. These differences 
when compared against each other and the non-enrollees is not significant (Kruskal Wallis X 2 [2, 
N=65] = 2.793, p = 0.248). There was not enough data to compare the average duration of 
hearing aid use (hrs) per day between the enrolled and non-enrolled patients; however, there is 
enough data to compare the minimally involved and robustly involved patients. The average 
duration of hearing aid use per day for the minimally involved patients was 5.63 and 7.89 for the 
robustly involved patients. The difference between the two was not significant (ANOVA with 
Bonferroni correction, F=4.148, p=0.261, one-tailed). 
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The average robustness of participation in the audiology component for the enrolled 
patients was 0.3312 and 0.1697 for the non-enrolled patients. The difference is significant 
(Mann-Whitney U Test, z=-3.567, p=0.00, one-tailed). The average robustness of participation in 
the audiology component for the minimally involved patients of the enrolled group was 0.2033 
and 0.5275 for the robustly involved patients. The difference when compared against each other 
and the non-enrollees is significant (Kruskal Wallis X 2 [2, N=98] = 48.706, p = 0.00). More 
specifically, the difference in participation in the audiology component between the averages for 
the non-enrollees and minimally involved patients was not  significant (Mann-Whitney U Test 
with Bonferroni correction, z=-1.467, p=0.071, one-tailed) whereas the difference between the 
averages for the non-enrollees (Mann-Whitney U Test with Bonferroni correction, z=-5.509, 
p=0.00, one-tailed) and minimally involved patients and robustly involved patients were  
significant (Mann-Whitney U Test with Bonferroni correction, z=-6.495, p=0.00, one-tailed). 
 
Speech and Language Outcomes  
Note: The interpretations are for the enrolled group only because this data is only available who 
came in for Speech and Language. 
 
The average duration between the dates of referral to the first speech-language pathology 
appointment was 3.3 months. Within the two participation level groups, the average duration to 
the first speech and language appointment of the minimally involved patients was 3.9 months 
and 2.7 for the robustly involved patients. This difference was significant (Mann-Whitney U 
Test, z=-6.495, p=0.00, one-tailed). The majority of the enrolled patients only had one speech-
language pathology appointment (38.0%) while 16.9% had two speech-language pathology 
appointment and 16.7% having 3 or more. The average robustness for participation in the 
speech-language pathology component of the CATIPIHLER program was 0.1018 for the entire 
enrolled group. The average robustness level for the minimally involved patients was 0.0534 and 
0.1762 for the robustly involved patients. This difference was significant (t-test, t=-6.331, 
p=0.00, one-tailed). 
 
Figure 19: Speech-Language Development On Time? The majority of patients that were enrolled 
in the CATIPIHLER program and saw the speech and language pathologist were 
developmentally on time (64.2%).  
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Figure 20: Speech-Language Development On Time? Among the Enrolled Among the minimally 
involved and robustly involved patients, the majority of patients were developmentally on time 
(60.7% and 68.0%). The difference between the minimally involved and robustly involved 
patients was not significant (chi square X 2 [3, N=53] = 1.895, p = 0.594).  
 
These numbers were higher among those that did not have any health conditions, the 
percent that were developmentally on time was 78.3%. Among those who had no other health 
conditions in the minimally involved group, 85.7% were on time whereas in the robustly 
involved group, 75.0% were on time. The difference was not significant (chi square X 2 [1, 
N=23] = 0.329, p = 0.567.  
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 Figure 21: SLP Testing Outcomes More specifically, the majority of enrolled patients had a test 
interpretation of being developmentally on par with their age group (56.6%). Yet, nearly a third 
(32%) of enrolled patients had a test interpretation of being developmentally slightly below par.  
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Figure 22: SLP Testing Outcomes among the Enrolled Among the minimally involved 
participating enrollees, the majority of patients had a test interpretation of being developmentally 
on par with their age group (53.6). This was higher for the robustly involved participating group 
with 60%. As for being developmentally slightly below par, the proportion for the minimally 
involved participating group was 21.4% and 24% of the robustly involved participating group. 
This difference was not significant (chi square X 2 [7, N=53] = 2.839, p = 0.899). Among those 
without other health conditions, 73.9% were developmentally on time whereas 21.7% were 
developmentally slightly below par.    
 
Family Wellness Outcomes 
The average duration from the referral date to the family wellness program appointment 
was 3.1 months. Within the two participation level groups, the average duration of the minimally 
involved patient group was 3.2 months and 3.1 months for the robustly involved patient groups. 
This difference was not significant (Mann-Whitney U Test, z=-0.925, p=0.178, one-tailed). 
The majority of enrolled patients (56.3%) did not attend a family wellness appointment. 
However, within the patients who attended a Family Wellness Program appointment, the far 
majority only had one appointment (93.5%) while only 6.5% had two appointments. The average 
robustness for the family wellness program component of the CATIPIHLER program was 
0.0270 for the entire enrolled group. The average robustness level for the minimally involved 
patients was 0.0136 and 0.0476 for the robustly involved patients. This difference was significant 
(Mann-Whitney U Test, z=-4.148, p=0.00, one-tailed).  
 
Educational Outcomes 
The average duration to the first educational consult for the robustly involved patients 
was 1.5 months and 1.7 months for the minimally involved group. This difference was not 
significant (Mann-Whitney U Test, z=-0.646, p=0.259, one-tailed). The majority of enrolled 
patients either had no educational consult contacts (39.4%) or had only one (43.7%) Of the 
enrolled patients who had an educational consultant contact, the majority had one contact (72%) 
while 28% had more than one contact (one person had 5 contacts). The average robustness for 
the educational consult component of the CATIPIHLER program was 0.0481 for the entire 
enrolled group. The average robustness level for the minimally involved patients was 0.0329 and 
0.0714 for the robustly involved patients. This difference was significant (Mann-Whitney U 
Test, z=-2.660, p=0.004, one-tailed). 
 
Note: Data from this point on applies to both enrolled and non enrolled groups 
 
Figure 23: Early Intervention Status (General) The majority of patients who had their early 
intervention status confirmed (ie. records show that patient is currently enrolled in early 
intervention or currently not enrolled) in both the enrolled and non-enrolled group received early 
intervention services (82.1% and 65.4%). The difference was not significant (chi square X 2 [1, 
N=93] = 2.990, p = 0.084).  
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Figure 24: Early Intervention Status (General) among the Enrolled Within both the minimally 
involved and robustly involved participation groups, the majority of patients received early 
intervention services (74.4% and 92.9%). When compared to each other and the non-enrollees, 
the difference was significant (chi square X 2 [2, N=93] = 6.180, p = 0.045). 
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Figure 25: EI Program Specializing in D/HH The majority of patients in the enrolled group 
received early intervention from a program specializing in the Deaf and hard of hearing (71.2%). 
Less than half of the patients in the non-enrolled group received early intervention from a 
program specializing in the Deaf and hard of hearing (57.1%). The difference was not significant 
(chi square X 2 [1, N=80] = 1.391, p = 0.238). 
 
 
Figure 26: EI Program Specializing in D/HH among Enrolled Within the minimally involved 
and robustly involved participation groups, just a little over half of the minimally involved 
groups received early intervention from a program specializing in the Deaf and hard of hearing 
(62.9%). Many more patients in the robustly involved level group (83.3%) received services 
from a hearing loss specific program. When compared to each other and the non-enrollees, the 
difference was not significant (chi square X 2 [2, N=80] = 4.113, p = 0.128).  
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Figure 27: Have a Teacher of the Deaf? More than two-thirds of the enrolled group received 
services from a teacher of the deaf (69.5%). More than half of the patients in the non-enrolled 
group received services from a teacher of the deaf (57.1%). The difference was not significant 
(chi square X 2 [1, N=80] = 1.056, p = 0.304).  
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Figure 28: Have a Teacher of the Deaf? Among Enrolled Within the minimally involved 
participation group, less than two-thirds of the minimally involved participation groups received 
early intervention from a teacher of the deaf (60%). This was much higher in the robustly 
involved level patients (83.3%). When compared to each other and the non-enrollees, the 
difference was not significant (chi square X 2 [2, N=80] = 4.523, p = 0.104).  
 
 
Figure 29: Have a SLP? More than half of the enrolled group received early intervention 
services from a speech-language pathologist (58.5%). A minority of the patients in the non-
enrolled group received speech-language pathology services (30.8%). The difference was not 
significant (chi square X 2 [1, N=66] = 3.221, p = 0.073).  
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 Figure 30: Have a SLP? Among Enrolled Within the minimally involved participation group, 
more than half of the minimally involved participation groups received early intervention 
services from a speech-language pathologist (55.9%). This was higher in the robustly involved 
level patients (63.2%). When compared to each other and the non-enrollees, the difference was 
not significant (chi square X 2 [2, N=66] = 4.523, p = 0.176). 
 
Discussion 
Discussion of Study Findings: 
 The enrolled group was seen twice as frequently by an audiologist as the non-enrolled 
group and this difference was significant. Moreover, the robustly involved group was seen more 
frequently by audiologists followed by the minimally involved group and the non-enrolled 
group. The difference was significant for all three, but was not significant between the non-
enrolled and minimally involved.  This finding indicates that people who were enrolled in the 
program tended to have more audiological appointments than those who were not enrolled. This 
meets one of the objectives of the CATIPIHLER program, which is to encourage higher 
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audiology support among the children. However, the non- significant finding between the non-
enrolled group and the minimally involved group which means that the people who participated 
minimally saw the audiologists no more than the people who were not enrolled. This finding 
reiterates the importance of making sure that the children are kept robustly involved.  
Overall, the speech-language pathology robustness level was low for the enrolled group 
and does not apply for the non-enrolled group as the speech-language pathologist is only seen by 
children who are enrolled in the CATIPIHLER program. The robustly involved group had more 
visits with the program speech-language pathologist than the minimally involved group. The 
majority of the enrollees only had one speech-language pathology appointment. The fact that 
many people only had one speech-language pathology appointment could be attributed to their 
age—the children who are 12 months or older are seen once a year. This low number can also be 
explained by the high number of children who were non-shows. 
Overall, the family wellness robustness level was very low. The robustly involved group 
more often had visits with the family wellness component than the minimally involved group. 
The majority of the enrollees only had one family wellness appointment. The finding of the 
family wellness robustness level could be low is that many parents of children opt not to see the 
mental health therapist for a variety of reasons. Reasons include that: 1) some families believe 
that they are adjusting well to their son or daughter’s hearing loss or may be having a hard time 
coming to terms that they need help in adjusting to the hearing loss and refuse to come for a visit 
2) do not foresee themselves or their child ever having poor outcomes as a result of their 
adjustment to hearing loss 3) do not believe they need this service 4) live too far from the 
location of service 5) have to prioritize appointments they come in due to obligations with 
employment, caretaking, or other parental responsibilities.  
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The overall educational consult robustness level was low for the robustly involved group 
had often more frequent contacts with the educational consult than the minimally involved 
group. Of the patients who had an educational consultant contact, the majority of patients only 
had one contact. The low robustness level for the educational consults indicates that not enough 
follow-up is being done. One such reason is the variations in staffing levels in 2009.  
The average duration before the first audiological appointment was not determined given 
that people must have been referred to the CATIPIHLER program by an audiologist and 
therefore will have seen an audiologist prior to the program. The average duration from the 
referral date to the first speech and language appointment was 3.3 months. There was no 
significant difference in the time from referral to the first appointment between the two 
participation level groups. The ideal duration from referral to the first appointment ideally should 
be 2 months and thus the program is short of meeting its goal with concern to time to first 
speech-language pathology appointment. The average duration from the referral date to the 
family wellness program appointment was 3.1 months. There was no significant difference in the 
time from referral to the first appointment between two participation level groups. The average 
duration of 3.1 months was well within the range of 3-4 months after referral for the first family 
wellness appointment and therefore this program component is meeting the CATIPIHLER goal 
for duration to first family wellness appointment. The average duration to the first educational 
consult was 1.6 months. There was no significant difference in the time from referral to the first 
appointment between two participation level groups. This number might be small, but ideally 
contacts should be done within one week after referral and therefore this component falls short of 
the CATIPIHLER for duration to first educational consult. However, this can partially be 
explained due to variations of staffing throughout the year. 
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The enrolled group had a shorter duration to amplification than the non-enrolled group; 
however, when taking into account for the minimally and robustly involved subgroups, the 
robustly involved had the shortest duration to amplification followed by the non-enrolled group 
and the minimally involved group. All of these findings were not significant and therefore there 
were no differences among all groups. One reason for this finding is that there tended to be quite 
a few no shows among the children which could delay the duration from audiologist 
recommendation to amplification.  
There was too little data to compare the average duration of hearing aid use (hrs) per day 
between the enrolled and non-enrolled patients; however, there was enough data to compare the 
minimally involved and robustly involved patients.  There was no significant difference in the 
use of hearing aids per day between the two subgroups. The lack of data is due to the fact that 
there is no standard system for reporting the number of hours of hearing aid use per day among 
CHOP audiologists. Most of the audiologists take a mental note of the data logging information 
which contains this data point and only record it if deemed necessary. 
The majority of children that were enrolled and saw the speech and language pathologist 
were developmentally on time. When children with other health conditions were factored out, 
this number increased. This is because the first number reflects children with hearing loss with 
additional heath conditions who are at higher risk for developmental delays as a result of their 
additional health condition(s). The difference in number of developmentally on time children in 
the minimally and robustly involved groups was not significant. More specifically, the majority 
of enrolled patients were found to be developmentally on par with their typically developing 
peers their same age. Between the minimally and robustly involved groups, there was no 
significant difference in the proportion of children that were on par. It is important to note that 
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the analysis excluded those with no speech-language pathology data. Ideally it would be nice if 
100% of the children were developing on time, but given the modestly high numbers, this is an 
impressive number for the CATIPIHLER program. However, causation between enrollment in 
the CATIPIHLER program and the language developmental outcome cannot be ascertained. This 
is because the speech-language pathologist saw most of the children one time and the test scores 
were a baseline and therefore cannot be used as causation. It is possible that information and 
support received from other program components empower parents to do what they can to 
promote their child’s on time language development as close to being on-time as possible.  
There was no significant difference in the proportion of the enrolled and non-enrolled 
group in receiving early intervention services than the non-enrolled group. On the other hand, 
when compared to non-enrollees and the minimally involved groups, more people in the robustly 
involved group received early intervention services and this was significant. This is an important 
finding as it indicates that participating in the CATIPIHLER program increases the chance of 
being enrolled in an early intervention service. Among the enrolled and non-enrolled group, 
there was no significant difference in the proportion of children receiving early intervention 
services from a program specializing in the deaf and hard of hearing, receiving services from a 
teacher of the deaf. More patients in the enrolled group received services from a teacher of the 
deaf than those not enrolled in the program; however, this was not significant. The same finding 
applies to receiving services from a speech-language pathologist. This is an important finding 
because while it reflects that the CATIPIHLER program is doing an excellent job in getting 
children into contact with early intervention programs, it does not guarantee that children are 
receiving appropriate services for their hearing loss. Similarly, there was no significant 
difference between the minimally and robustly involved groups in the aforementioned variables.  
52 
 
 
Discussion of ethical considerations to evaluation: 
It would not be appropriate to carry out such an evaluation without considering the 
ethical underpinnings of a fundamentally sound evaluation. An understanding of the ethical 
underpinnings in a program evaluation is important as an evaluation has the potential to be 
skewed from such ethical oversights. In every evaluation it is important for the evaluator to be 
aware of and adhere to ethical principles promulgated by evaluation organizations. The code of 
principles that were followed in the context of the evaluation is that of the American Evaluation 
Association’s (AEA) Guiding Principles. The five principles in the Guiding Principles are: 
Systematic Inquiry, Competence, Integrity/Honesty, Respect for People, and Responsibilities for 
General and Public Welfare. 
Systematic Inquiry states that evaluators look at data using appropriate methodologies. It 
also states that the evaluator should discuss with the clients about what should be done to analyze 
the data and discuss the pros and cons of each approach. Also, the evaluator should make it 
comprehensible how the evaluation was done so that others can clearly understand how it was 
done (AEA, 2004). Throughout the evaluation of the CATIPIHLER program, all of these 
components were adhered to. The Competence principle states that the evaluator should have the 
skills and knowledge to conduct such an evaluation of the program. Not only should the 
evaluator possess the skills and knowledge, but he or she should display cultural sensitivity 
(AEA, 2004). Such an evaluation was done by a person who had first-hand of the Deaf and hard 
of hearing community and in public health disciplines such as biostatistics and program 
evaluation. The Integrity/Honesty principle states that the evaluator should exhibit honestly 
towards both the client and the process of evaluation. Such honesty includes disclosing any 
53 
 
potential conflict of interests and showing the results for what they are. Utmost honesty and 
integrity was exhibited during my evaluation of the CATIPIHLER program. Weekly meetings 
with the preceptor, Louise Montoya ensured that the evaluator could openly communicate my 
feelings and questions about the evaluation to the CATIPIHLER team. The Respect for People 
principle states that the evaluator should value the self-respect and well-being of the patients 
involved in the evaluation (AEA, 2004). In the evaluation, all data was aggregated so that the 
data could not be traced back to a single person. Not only did this satisfy the AEA principle of 
Respect for People, but it also satisfied the conditions of anonymity required by the Institutional 
Review Board. It is also important to note that certain outcomes were not able to be determined 
given poor reporting of the data necessary for this. In order not to implicate any members of the 
audiological or speech pathology staff, specific names of those who failed to collect such data 
when it was required for them to collect such data were not revealed. The last principle, 
Responsibilities for General and Public Welfare states that evaluators should be aware of the 
many different stakeholders including those who are outside of the program and may not be 
directly affected by the results (AEA, 2004). In the CATIPIHLER evaluation, all of the 
stakeholders of the program were identified and their interests considered. In addition to the 
direct program stakeholders, others such as researchers and members of the Deaf and hard of 
hearing community would benefit from the evaluation done in improving other programs. 
Dissemination to groups such as early intervention providers may be worth it not only to benefit 
them but also for the CATIPIHLER program. 
Now that the ethical principles from the American Evaluation Association have been 
discussed, it is important to discuss potential oversights. One such oversight is the potential of 
the evaluator’s ethnocentrism to get in the way of the evaluation, thereby affecting objectivity of 
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the study (Fitzpatrick, Sanders, and Worthen, 2004). In the case of evaluating the CATIPIHLER 
program, the evaluator’s experiences of being enrolled in an early intervention program could 
have skewed him into over reporting people that were enrolled in such an evaluation program, 
especially given that for many people, it was fairly difficult to absolutely ascertain that the 
patient was in fact enrolled in such a program. To ensure that did not happen, the preceptor and 
the evaluator listed the criteria that would mean the patient is enrolled and if all of the criteria 
were not met then the patient was listed as undetermined in their early intervention enrollment 
status.  
 Another such oversight is that of clientism, which is the belief that whatever the client 
wants or desires is ethically acceptable. Everyone wants a positive result from an evaluation of 
the program, but this is not always possible. With such a negative result, funding and/or jobs 
could be in jeopardy. Nonetheless, adhering to the subjectivity of the results and not changing 
the presentation to the client’s needs clearly triumphs over the loss of funding or jobs 
(Fitzpatrick, Sanders, and Worthen, 2004. In order to prevent any such influence of clientism in 
the evaluation of the CATIPIHLER program, it was protocol to notify each member of the 
CATIPIHLER team that the results were what they were before disseminating the results. This 
was handled with the highest ethical standards as there are as many not so positive findings for 
every positive finding in the evaluation.  
 One such potential oversight that is important to discuss is that of making promises that 
cannot be kept which involve the cooperation of the client which leads to a waste of the client’s 
time (Fitzpatrick, Sanders, and Worthen, 2004). The members of the CATIPIHLER team had 
wished to see outcomes of the date between times of hearing loss identification to FM 
amplification. Given that such data was deemed to be difficult to collect and time consuming and 
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given the limited time of this project, the evaluator could not promise the members of the 
CATIPIHLER team that an evaluation specific to this outcome could be done. In promising to do 
so without actually doing it would have wasted the members of the CATIPIHLER team time as 
they had offered to assist with finding such information of the date of FM amplification. 
 
Conclusion/Recommendations 
 Overall, there were mixed results from the CATIPIHLER study. Unfortunately, a 
conclusion cannot be ascertained that the CATIPIHLER program is in fact effective in helping 
deaf and hard of hearing students reach their developmental milestones comparably with hearing 
children. One reason for this is that the CATIPIHLER program is relatively nascent having 
started in 2007. Data collection was problematic particularly within the audiological component 
of the program and hindered possible positive findings of the study. It is recommended that a 
standard be developed doing the audiological evaluation that requires the audiologist to record 
the patient’s communication modality, the duration that he or she has his hearing aids on as 
determined by data logging. 
 Even though the program is effective in getting robustly involved patients referred to 
early intervention services compared to those who are not enrolled, they have limited capability 
of ascertaining whether the child is receiving the appropriate services. The only way they can 
find this out is when the family comes for an appointment in any component of the 
CATIPIHLER program such as a teacher of the deaf. Therefore, there needs to be more 
consistent recording of data. Unfortunately the staff capacity does not allow for the program to 
help each family advocate for appropriate services for their child. Getting to the first step—
getting early intervention contacts for the patient, it does not do much good if the child is 
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receiving inappropriate early intervention services. It is recommended that audiologists include 
questions about early intervention and early intervention services that their children are currently 
receiving. Moreover, it is also recommended that the CATIPIHLER program develop a 
mechanism in which the educational consultants can ensure what type of services the patient is 
getting and the appropriateness of such services. It should also be mentioned that another caveat 
that must be made regarding the data on early intervention enrollment. The number of people 
who are not listed as being enrolled in early intervention may be overrepresented as they may 
now be enrolled, but just did not have good appointment robustness levels, making it harder for 
the program data to be updated accurately. 
 It is also important to reiterate that most children only saw the speech-language 
pathologist once and therefore only took one test which was to determine the baseline level of 
speech development. With that in mind, even though that a high percentage of people were on 
time, there were limitations to the data. First is that developmental delays are usually manifested 
after 12 months so younger children tend not to exhibit signs of developmental delay on tests 
(Leung and Kao, 1999). The other limitation is that given the first test was the baseline and that 
most people saw the speech-language pathologist only once, then the high percentage of 
developmentally on time children cannot be attributed to the CATIPIHLER program. It is 
recommended that follow-ups be done more frequently (every three months). This will make 
evaluation of the speech-language pathology component more meaningful. 
 For a more streamlined approach in recording data pertinent to each patient, it is 
recommended that the flow sheet for each patient in the EPIC database be collaboratively 
recorded with pertinent information relevant to each component of the CATIPIHLER program. 
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This will greatly help the efficiency of the CATIPIHLER program operation and will assist in 
future evaluations of the program.  
All in all, the CATIPIHLER program has the potential to be very effective in supporting 
deaf and hard of hearing children as they navigate the developmental milestone, but per the 
conclusions, some changes must be made. If these changes are made, it would be prudent for a 
follow-up evaluation to be done. Such an evaluation would likely be stronger given that such 
data points as the amount of hours per day hearing amplification is worn could actually be used 
to make meaningful comparisons. Such a follow-up evaluation would be very important to the 
CATIPIHLER program as the program is having somewhat of a difficult time obtaining extra 
funding. A sound follow-up evaluation espousing positive results would provide the program 
with a powerful tool to obtain more funding from existing and prospective stakeholders.  
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